The ratio of double-to-single ionization of He has been measured between 280 eV and 1210 eV to investigate its energy dependence in the intermediate region. 
Introduction
Double photoionization of He has been used extensively as a testing ground for understanding correlation phenomena since He is the simplest atom which exhibits electron-electron interactions. Recently, there has been a great deal of progress experimentally and theoretically both near and far above From the late seventies until the present, the threshold region has been extensively investigated [ l , 2, 3, 4, 5, 6 , 71 and excellent agreement [8, 91 was found with Wannier theory [lo] . More recently, in the high energy limit, measurements of the ratio of double-to-single photoionization at several photon energies, from 2 to 12 keV have been reported to be 1.5 (2)% [ l l ] , consistent with a calculated asymptotic value of 1.66 % [12, 13, 14, 151 . Even though good agreement with this value of the ratio was obtained by older shake calculations [12, 131, a revised many body perturbation theory (MBPT) calculation [14] , and with a procedure that uses the acceleration form of the dipole operator [15] , it was only last year, after much debate over different and in part conflicting theories [12, 13, 14, 15, 161 , that an understanding of the relative importance of the different processes in double photoionization in the asymptotic limit was achieved. In particular, in this limit only ground state correlation need to be considered when using the acceleration gauge (cf. Dalgarno and Sadeghpour [151). From about 2 keV up, new theoretical studies of asymptotic behavior considering also the impact of Compton scattering by Andersson and Burgdorfer [17] [20, 211 to test these differing theories are also extremely scarce, in fact previously nonexistent from 560 eV to 2 keV. Further progress in understanding requires answering a leading question: what are the dominant correlation effects in the energy gap between threshold and below about 1500 eV, which force the ratio to undergo a significant decrease from about 5% to 2% before settling slowly into the asymptotic limit? Therefore, measurements in this intermediate energy range are of critical importance because they test the capability of the ab initio calculations to describe the transition between the low and high energy regime in an adequate way.
In this progress report, we present new measurements between 280 eV and 1210 eV and discuss recent measurements between 2 keV and 12 keV that test the most recent theories of Pan and Kelly [19] , of Hino and Hino et al. [18] and of Andersson and Burgdorfer [17] . The aim of this work is to understand how the interplay of electron correlations, in both the initial and final states, affects the behavior of the ratio of double-to-single ionization, to understand the relative importance of the basis set, and of higher-order correlation effects. Haber-Institute was tuned to several photon energies, hv, from 280 eV to 1210 eV. The ions were analyzed by a TOF similar to the one used previously [22] . Several experimental effects can result in an inaccurate determination of the ratio of double-to-single ionization of helium and these have been discussed in previous work [ l l , 22, 231. For this experiment, special emphasis has been put on suppressing possible higher-order and stray light contributions to the ion signal caused by the monochromator. In order to suppress the stray light effects, we took the measurements using a succession of filters to absorb unwanted low energy photons. The measurements were made just below the edge of each filter used.
Experimental Technique
The higher-order light effects were taken into account by taking measurements just above the edge of the appropriate filter. Kelly's MBPT calculation [19] is the inclusion of higher-order effects (both in GSC and FSC) and the use of a different basis set, (important since the choice of a pertinent basis set enables the implicit inclusion of higher-order effects), we are led to conclude that, at intermediate energies (below 1500 eV), unlike the high energy case, these higher-order effects are very important for the best description of the data. We also note that the acceleration form, which is less sensitive to higher-order effects, as used by [18] , by Pan and Kelly (heavy solid and short dashed lines) [19] , and by Andersson and Burgdorfer [I71 (chain line) (see text for details).
Results and Discussion
tor and represent the electron-electron correlation in the final state by a Coulomb distortion factor. They avoid explicit representation of the two-electron continuum by summing ionization-excitation cross sections over all bound ~e + states to obtain the single-ionization cross section and by using sum rules. We can also see from Fig. 2 that the length and velocity form calculations of Pan and Kelly (as described
